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XI . — Valedictory Address by President, D. MILNE HOME of 
Milne-Graden,LL.D., F.-P.RS.E., &c., Fellow of the Edin
burgh Geological Society. 

(Read 20th May 1880.) 

I have come here, in compliance with the request of your 
Council, on this the last meeting of the Winter Session, to offer 
for your consideration some remarks of a general character bearing 
on the objects and operations of the Society. 

Though, owing to bad health, I have not had it in my power 
to be present at any of the meetings during the past winter, I 
am aware of the nature of the papers which have come before 
you, and was glad to see that good work was being accomplished. 
It is also gratifying .to learn that the .number of our members 
has increased. 

The field of geological research, instead of being smaller than 
it was, seems to be becoming larger, so that there is .the more 
reason for Geological Societies to make efforts to advance the 
science. In other branches of natural history, the field for dis
covery in Great Britain will soon have been thoroughly 
exhausted. In Botany, Ornithology, Entomology, and Meteor
ology, little remains to be discovered. But in Geology the case 
is different. Not only new facts on every side await and demand 
investigation, but facts hitherto known require to be restudied 
in order to be correctly understood. 

In illustration of this remark, let me advert to the subject of 
boulders,—those blocks of rook which are strewn over Scotland, 
seen not only in valleys and plains, but also on our hill sides, 
and occasionally perched on hill tops. 

The first explanation given of these was that they had been 
transported and strewed over the country by the agency of 
diluvial currents. The next theory suggested was, that they had 
been brought fey glaciers, as in the valleys of Switzerland and 
Norway. Lastly came a suggestion by the explorers of the Arctic 
regions, where 'boulders are seen on icebergs and shore-ice, 
and being earned from one place to another. These different 
views invested the subject with so much interest, that in the 
year 1874 the Eoyal Society of Edinburgh appointed a com
mittee to gather more precise information and endeavour to 
draw conclusions. Aboujt the same time the British Association 
for the Advancement of Science appointed a committee for Eng
land with the -same object; and both committees have made 
annual reports, which throw much new light on the phenomena. 

The use of a committee for this object becomes evident when 
is considered how rapidly boulders are being broken up for 
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various purposes. The reports of the committee afford the means 
of preserving evidence of the existence of the boulders, their 
position, and other important features. 

The amount of information gathered by the two committees, 
must probably now be such as to afford materials for important 
conclusions. 

As connected with the subject of boulders, I may refer to a re
markable paper on the glaciation of the Shetland Islands, recently 
published in the " Quarterly Journal of the London Geological 
Society " for November 1879. The authors of this paper, after a 
survey of these islands, have expressed an opinion as to the 
correctness of a theory by Dr Crott, that both the Orkneys and 
the Shetlands had been invaded by a sheet of ice from Scan
dinavia. They say that " from Sumburgh Head northwards to 
Hermaness in Unst, we find everywhere the clearest evidence, 
that Shetland must at one time have been smothered in ice" 
(p. 790). 

An attempt is made in the paper to give the dimensions of 
the icy mass which thus invaded the Shetlands. The authors 
say (p. 809), "it had been generally supposed that this (Scan
dinavian) mer de glace must have broken up in the form of bergs, 
when it reached the shallow North Sea. But fortunately, we 
are now supplied with data which enable us to prove that this 
could not have been the case. If we take the estimate by Hel-
land for the minimum thickness of the ice in Sogne Fiord, it 
follows, that instead of the ice breaking up into bergs, it must 
have invaded the North Sea, and moved in a westerly direction 
towards the Shetlands. He gives 6000 feet as the estimate; 
and when we remember that the average depth of the German 
Ocean is about 240 feet, we can understand how such a mass of 
ice could never have floated between Norway and Shetland, 
much less between Norway and Scotland." 

" When this mer de glace impinged on the Shetland frontier, 
it would be deflected to some extent by the opposing high ground. 
Hence, as we move southwards from Unst, where the average 
trend of the ice-markings is W. 10°-20° S. towards Bressay and 
Lerwick, the deflection increases to S.W., and in some cases to 
S.S.W. But as soon as the ice reached the crest of the main
land, it would naturally follow the path of least resistance, 
veering round to the N.W. and N.N.W." 

The same view is repeated in another part of the paper 
(p. 700), where it is stated, " that the ice-sheet abutted on the 
eastern sea-board of Shetland with a S.S.W. and S.W. trend; 
and after reaching the crest of the mainland, it swung round to 
the N.N.W. and N.W. 

Here we have presented to us a very remarkable phenomenon, 
viz., a solid mass of ice moving from Norway across the 
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North Sea in a S.W. direction, broad enough to smother the 
Shetland Islands, which, when it impinged on them, was 
deflected and made to swing round so as to move in a direction 
at right angles to its previous course. 

A map which accompanies the paper represents, by means of 
contour lines, the course of this Scandinavian ice-sheet, first 
impinging on the east coast of the Shetlands from the N.E., and 
then crossing the islands in a N.W. direction. 

A phenomenon so remarkable deserved and required to be 
established by proofs of the most convincing character, but it 
appears to me that the proofs given are by no means satis
factory. 

First, Even on the east coast of the Shetlands, where the 
striations on the rocks should show a N.E. direction,—there is 
no uniformity in that direction. Near the south end of the 
group, viz., at Bressay and Lerwick, as the arrows on the map 
show, the direction of the striae is not from N.E. to S.W., but from 
N.W. to S.E. Also at the north end of the group of islands, viz., 
in Unst, though the authors of the paper represent by contour 
lines, and also by the text, the direction of the movement to 
have been from N.E. to S.W., considerable doubt must be felt on 
that point, because of the contrary testimony of Mr C. W. Peach, 
as given in the British Association Reports for 1864. Mr Peach 
states that " ruts and striae fell under his notice in North Unst, 
on the cliff at Hagdale in Haroldswick Bay: the direction being 
nearly W.N.W. and E.S.E. Mr Peach says, " that on ascending 
the Muckle Heog Hill, which reaches a height of at least 500 feet, 
he found the W.N. W. end vertical and polished, to the depth of at 
least 150 feet" 

Mr Peach is a geologist of such experience and strict accuracy, 
that observations by him need no corroboration; but Professor 
Geikie, in an article in "Nature" of 17th September 1877, refers to 
the foregoing report by Mr Peach, and says that from his own 
observations he can speak confidently as to the correctness of Mr 
Peach's determinations. 

Now, in the papers to which I am referring, the authors 
say that " along the eastern sea-board of Unst, the direction of 
the ice-markings varies from W. to W. 20° S.; some of which 
were found on the top of a cliff 500 feet high." This statement 
is at variance with Mr Peach's testimony. 

Then with regard to the west coast of the islands, where the 
markings are N.W. and S.E., the authors state that these indicate 
a movement from the S.E. But the nature of the evidence to 
show that the movement was from the S.E. and not from the 
N.W. is not given. Mr Peach evidently considered that at 
Haroldswick, in Unst, the movement had been from the N.W., 
and it is not likely that in the same group of islands there would 
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be a movement in an exactly opposite direction. It is not always 
at first sight easy to tell by the appearance of parallel striae from 
what direction the striating agent had come. In the Lewis, there 
are numberless striae on the smoothed rocks N.W. and S.E. which 
had been represented as indicating a movement from the S.E. 
But on a minute examination of the striae, I satisfied myself 
that the striating agent had moved from the N.W. (See Eoyal 
Society's 5th Boulder Committee Eeport.) 

The general rule certainly is, as it seems to me, that a striating 
agent, leaving its marks on the rocks, has passed over Scotland, 
and especially on its western sea-board, from the N.W. Even in 
the Faroe Islands, this movement is traceable, as can be seen 
.from a recent communication to the Eoyal Society of Edinburgh 
•by Mr James Geikie.* If there be evidence of a general and 
extensive movement of a striating agent from the N.W. all over 
the.northern coasts of Scotland, and in the Hebrides, it is the more 
necessary to have clear evidence that in the Shetland Islands 
the striating agent moved in an exactly opposite direption. 

In this paper reference is made to boulders perched on the 
ridges and even tops of " the highest hills." These the authors 
ascribe " to the same cause, viz., to the westerly movement of -the 
great mer de glace, which was powerful enough to override the 
watershed." I confess that I have never been able to understand, 
how boulders carried on the surface of either a glacier or a mer 
de glaGe could be left perched on the .ridges, and still less on 
"the tops of the highest hills." It is assuredly more probable 
that boulders in such positions should have been brought by 
floating ice. 

The authors of this paper, besides maintaining that the Shet
lands were glaciated by a mer de glace from Scandinavia, have 
gone so iar as to suggest that .the whole of Scotland underwent 
a glacial invasion from the same quarter; and they give reasons 
for this opinion, which are not very intelligible. They say 
(page 809), " On the south of the Sidlaw range, as well as on the 
south side of the Ochils, the boulder-clay contains fragments of 
schist, gneiss, and granite, which must have .been transported 
from the Highlands. Further, on the top of Allermuir Hill, 
small patches of boulder-clay were observed by Dr Croll contain
ing striated stones derived from the Highlands to the north-west. 
It is evident, therefore, that the Scotch ice-sheet was powerful 
enough to override such important ranges as the Sidlaws, the 
Ochils, and portions of the Pentlands, and must likewise have 

* "Proceedings of Royal Society of Edinburgh" for March 1880. Mr Geikie 
mentions that near Thorshavn the striae are plentiful, and point E. 35° to 45° S. 
In the year 1812, a hill in the N.W. coast of Faroe attracted the attention of Sir 
George Mackenzie and Mr Allan, on account of the extensive smoothings on it as 
if "wor?i down by the friction of heavy bodies over it" (Ed. Roy. Soc. Trans, for 
1815, vol. vii.). 
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rolled forward the bottom moraine, depositing it in the lee of 
the hills. And if such was the case in Scotland, then why may 
not the same thing have happened in Shetland ? The land ice 
which glaciated Scotland could only have come from Scandinavia, 
as the striated surfaces clearly point in that direction." 

The reasoning in the foregoing passage I cannot follow. The 
facts founded on of boulders transported across Scotland from 
the north-west Highlands, seem to me wholly inconsistent with 
the idea of a Scandinavian mer de glace. 

I regret offering these strictures on the paper, because the 
authors have done useful work in describing the rocks of the 
Shetlands; and even as regards the glaciation of the islands, 
which was the chief object of the paper, they have paved the 
way for farther investigations. 

Another paper recently published, and also referring to Scot
land, has appeared in the " Transactions of the Eoyal Society of 
London;" and as the paper refers to memoirs which I have 
myself written on the subject, I may be allowed to take this 
opportunity of noticing the publication. It is a paper on the 
Parallel Eoads of Lochaber, and is written by Mr Prestwick, 
Professor of Geology at Oxford, and the author of various geolo
gical treatises. The problem as to how these parallel roads were 
formed, has occupied attention for upwards of sixty years, and 
has engaged the survey and the speculation of thirty geologists, 
whose views have been made known from time to time. It is 
no small proof of the importance of the issues involved in the 
solution of the problem, that it should have engaged the re
searches of so many persons, and that it should be held as still 
unsolved. 

There is now no question that the " roads " were the beaches 
of fresh water lakes, which filled the valleys of Lochaber. The 
only question yet held to be unsettled is the nature of the 
blockage at the mouths of these valleys, which dammed up 
the lakes, and which blockages, by being from time to time 
lowered, allowed the lakes to subside to a new level, and to form 
new roads or beaches. 

The view which I adopted was that originally suggested by 
Sir Thomas Dick Lauder, viz., that the lower parts of the Glen 
na Albin, or Great Glen of Scotland, into which the Lochaber 
valleys now debouche, were originally filled with detritus; that 
this detritus reached to a height of at least 1200 feet above the 
sea; that in the course of time the upper parts of the valleys 
became filled with water by rain and melted snow so as to form 
lakes; that the overflow from these lakes towards the sea, from 
time to time, burst through the detritus, causing the lakes to sub
side to successive levels, at which new beaches were formed; 
and that eventually the whole of the detritus was removed by 
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the action of the streams descending the steep mountain sides 
surrounding Lochaber. 

Another theory was proposed, founded on the idea that as 
glaciers existed at one time in Scotland, the mouths of the 
valleys were blocked by ice, and that when these ice blockages 
gave way, the lakes subsided to successive levels. 

Both of these theories Professor Prestwick rejects. In regard 
to blockages by glaciers, he agrees with me in the objections I 
took, viz., that considering the size of the blockages required to 
choke the mouths of the valleys, glacier ice would be so fissured as 
to be incapable of effectually damming back the waters of the lakes. 

The theory of Professor Prestwick is quite original. He 
adopts the idea that Scotland, and at all events this part of 
Scotland, was covered by a thick mass of ice which filled the 
valleys and covered most of the highest hills. 

He starts by assuming " that at the period of the first great 
glaciation of Scotland, the ice-sheet in Lochaber attained a 
thickness of not less than 2000 to 2500 feet" (page 724). " On 
the Ben Nevis range the ice-sheet may have extended to a 
height of from 3000 to 3500 " (page 681). 

He next assumes that " an amelioration of the climate took 
place, attended by a gradual melting of the ice-sheet. The snow 
and ice wasted from the valleys and from the lower mountain 
summits, and in the absence of any established water courses, 
the hollows and depressions in the ice were converted into pools and 
tarns, until the continued liquefaction opened out surface 
channels or fissures by which the water would ultimately 
escape " (page 724). 

Whilst the professor accounts for the formation of the lakes 
by the melting of the ice-sheet in the upper valleys, he assumes 
that at the mouths of these valleys no such melting took place, 
and that the ice remained there intact to form the blockages. 
He seems to think that the ice at the lower levels would form a 
sufficiently compact body to dam back the waters; though if 
glaciers could not form a compact blockage to prevent the 
escape of the lake waters, it is not apparent why the ice of a 
mer de glace should be more solid. But the more serious ob
jections to the professor's theory arises from this, that if in the 
upper valleys the ice of the mer de glace would melt so as to pro
duce deep and extensive lakes, the melting would proceed at a 
greater rate in.' the lower valleys. In fact, the melting would 
commence first at the lower levels, so that even before the lakes 
were formed, any ice blockage would have become impossible. 

Such would be the result of the " amelioration of the climate " 
assumed by Professor Prestwick. But even this assumption is 
liable to question; for it is founded on another assumption also 
liable to question, viz., that the amelioration of the climate 
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arose " in consequence of the lowering and partial submergence 
of the land, and its conversion from a continental area to an 
archipelago " (page 692). 

In other words, the Lochaber district, covered and filled by an 
ice-sheet from 2000 to 3000 feet thick, sank down so as to con
vert the district " from a continental area into an archipelago." 
In that case one does not see what opportunity there would be 
for the formation of lakes or ice blockages. The submergence 
would exclude both. 

Besides, it is more than doubtful whether, when Scotland 
became submerged, any amelioration of climate took place; for 
the inquiries of the Eoyal Society Boulder Committee lead to 
the conclusion that when the sea stood at a level of 2000 to 
4000 feet above its present level, it was filled with floating ice, 
which transported boulders and lodged them on the ridges and 
tops of the Highland hills. 

Professor Prestwick admits (page 710) "with regard to Eoad 
No. 4, there are difficulties which I am unable to explain to my 
own satisfaction;" one reason for this no doubt was, " that the 
time at my disposal did not allow me to see all the points I 
could have wished." Probably if the professor had time to see 
more of the points, which he allows to be important, he would 
have found many more difficulties to his theory. One of the*points 
which he allows to be "important" viz.,a "mass in Glen Collarig," 
described by me as the remnant of a detrital blockage, he says 
he had " not seen." But a similar mass of detrital blockage at the 
mouth of Glen Eoy Professor Prestwick did visit, and what does 
he admit in regard to it ? He says (page 711), "that the portion of 
it which remains, after the bursting of the barrier, and the long 
continued abrasion of the river, still forms a continuous mass two 
miles or more in length, and from 50 to 200 feet or more thick, 
rising from the bed of the valley (which is where the deposit is 
thickest) to the height of 700 or 750 feet on the slope of 
Bohuntine Hill, or to within 100 feet or less of the level of the 
lower " Eoad " No. 4. 

Now this was the blockage which I contended for as having 
kept in the lake when Eoad No. 4 in Glen Eoy was formed. 
Professor Prestwick scarcely denies that it was sufficient for 
that purpose, and therefore he must allow that the roads at the 
higher levels could be formed by the same means. 

Before concluding what I have to say regarding Lochaber, I 
wish to mention that there is still much remaining to be studied 
and explored in that interesting district. In particular, the 
escars and boulders which lie between Loch Treig and the 
Eough Burn deserve attention. It is most improbable that it 
will be ever in my power to revisit Lochaber. But I have maps 
and sketches which would assist in the survey, and if any mem-
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ber of our Society would go there, I should be happy to place 
these at his disposal. 

The only other subject to which in this address I would 
advert, is the intention of making excursions to localities of geo
logical interest, which, during the summer months, have been 
arranged for the convenience of members. These excursions, 
where rocks and boulders and beds of gravel and sand can be 
studied in situ, are of immense value, and I hope will be con
tinued. It is desirable also that a report should be* drawn out 
of these excursions, embracing the chief points to which atten
tion was drawn, and the conclusions come to by a majority of 
the members present. 

I hope that the members present will pardon the shortness 
and imperfectioo of this address; and that they will accept of 
my good wishes for the continued prosperity of the Society. 
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